Transient translational silencing by reversible mRNA deadenylation.
Tissue-type plasminogen activator (tPA) mRNA is stored, stable and untranslated, in the cytoplasm of fully grown primary mouse oocytes. Dormancy is associated with an unusually short poly(A) tail, and poly(A) tail elongation controls tPA mRNA translational activation during meiotic maturation. Here we show that the nuclear transcript of this mRNA is extensively polyadenylated and that primary oocytes contain a deadenylating activity capable of silencing the cytoplasmic message. The sequence determinants that control deadenylation and polyadenylation overlap; this AU-rich region thus serves as an adenylation control element (ACE). The translation of a reporter mRNA in primary oocytes is prevented upon inclusion of an ACE in its 3' untranslated region. Therefore, the stage-specific regulation of poly(A) tail length accounts for the regulated synthesis of tPA in oocytes, and reversible deadenylation provides a mechanism for the translational control of dormant mRNAs.